Aim: This study examined organizational leadership as a cross-sectoral collaboration factor in the implementation of the One Health (OH) approach using Kenya's Zoonotic Disease Unit and its core OH implementers as an example.
Introduction
In the recent years, emerging diseases with serious socioeconomic consequences have re-awakened the global community to the need for cross-sectoral collaboration in addressing health matters [1] [2] [3] . The Ebola outbreak in Western Africa, for instance, costed over USD 6 billion in direct expenses and at least USD 15 billion in indirect economic losses by March 2015 [4] . The World Bank (2012) estimates the potential economic impacts of an influenza pandemic involving 71 million human fatalities or 1% of the global population at USD 3 trillion. These examples underscore the need for effective strategies to address such diseases. About 75% of emerging diseases are zoonotic, meaning that they can be naturally transmitted from vertebrate animals to humans and vice versa [5] . These diseases emerge due to factors such as ecosystem change, industrial development, social inequalities, and climate change that are linked to human population growth [6] [7] [8] . Several sectors, ministries, and disciplines must, therefore, collaborate to prevent and control these diseases and to achieve optimal health for people, animals, and the ecosystem [9] . Weak collaboration across sectors in addressing health matters has been recognized as a global issue [1, 10] . This weakness is based on entrenched organizational cultures [11] . There has, therefore, been increasing global advocacy for the use of collaborative approaches in addressing health issues in what is currently known as the One Health (OH) approach [1, 9] .
Despite increasing global momentum of the OH approach, there are relatively few practical examples of long-term commitment to and progress in its implementation at national and grass-root levels [2, 12] . Various authors have stated the need to generate more evidence to inform concrete policy shifts toward adoption of OH approach at these levels [2, 13] . Diverse factors such as awareness, leadership, technical capacities, and policies influence intersectoral collaboration [14] [15] [16] . Knowledge of how these factors influence implementation of the OH approach can contribute to the evidence that is needed to inform policy shifts toward practical adoption of the approach.
The current study focused on the Zoonotic Disease Unit (ZDU) of Kenya and its core OH implementers. The ZDU, which has been documented as a successful national OH coordination Unit [17] , was established through a memorandum of understanding between the Ministry of Health (MOH) and Ministry of Agriculture Livestock and Fisheries (MALF) in 2011. It currently has a permanent staff of two personnel comprised one medical epidemiologist and one veterinary epidemiologist from the respective ministries. The unit is the secretariat for the Zoonotic Diseases Technical Working Group (ZDTWG) which is the oversight committee for the OH approach in Kenya. The ZDTWG is being reviewed to become the OH Technical Committee. The core implementing arms of ZDU are departments or divisions in the MOH and MALF and the Veterinary Services Department of Kenya Wildlife Service (KWS), a parastatal in the Ministry of Environment and Natural Resources (MENR). Other institutions are also engaged with ZDU through the ZDTWG. The aim of this study was to determine how organizational leadership as a cross-sectoral collaboration factor influences implementation of the OH approach by ZDU and its core implementers.
Materials and Methods

Ethical approval
Ethical approval for the study was obtained from the National Commission for Science, Technology and Innovation and the Kenyatta National Hospital and University of Nairobi (UON) Ethic and Research Committee.
Study design
The study used a mixed methods research design. It targeted technical personnel at the national level in the Directorate of Medical Services (DMS), the Directorate of Veterinary Services (DVS), and the KWS. Within each of these organizations, the study further focused on the departments/divisions that the ZDU recommended as being most relevant and directly engaged with it in the implementation of OH approach activities. Outside these organizations, three other OH implementing organizations were selected as sources of key informants to enrich and cross-validate the study. These were the UON's School of Public Health; the UON Faculty of Veterinary Medicine; and the Department of Wildlife Conservation and Management in the MENR.
The target population was 94 personnel, and a sample size of 78 was determined using the Yamane Taro formula. The sample comprised 71 respondents and 7 key informants. Key informants were selected purposively based on expert opinion, whereas respondents were selected using stratified random sampling technique. The research tools, comprising a semi-structured questionnaire and an interview guide, were validated through critique by three senior researchers from the University of Nairobi (UON) and four senior government personnel involved with the OH approach, before administration. Data were checked for consistency, coded, entered into the Statistical Package for the Social Sciences, and analyzed using descriptive and correlational statistics.
Results
All seven key informants and 53/71 (74%) of the respondents participated in the study. Demographic and professional characteristics of the study participants are summarized in Table-1 . From the findings, 37/53 (69.8%) of respondents were males, and 16/53 (30.2%) were females. Further, 41/53 (77%) of them were aged 36 years, and above, 51/53 (85%) had served for 5 years and above in their respective organizations, and 41/53 (77%) of them were senior staff. In terms of academic qualifications, 13/53 (24.5%) had bachelor's degrees, 32/53 (60%) had master's degrees, 6/53 (11.3%) had PhD, and 2/53 (3.8%) had diplomas. The analysis shows that the respondents had the age, longevity of service, seniority, and academic qualifications that would enable them to have well-formed opinions about issues related to their work as well as adequate knowledge and exposure on technical and leadership issues in their fields of work. They would, therefore, be expected to provide reliable opinions regarding organizational leadership in the context of implementation of the OH approach despite the gender imbalance among them that favored males.
The study sought to establish respondents' levels of awareness about the OH approach using a selfscore scale comprising: 1: Very low, 2: Low, 3: Average, 4: High, and 5: Very high (Table-2 ). From the analysis, 23/53 (43.4%) of the respondents had a high level of awareness, 9/53 (17%) very high, 16/53 (30.2%) average, 4/53 (7.5%) low, and 1/53 (1.9%) very low. This shows that only 5/53 (9%) of the respondents had a low or very low level of awareness. The remaining 48/53 (91%) scored themselves average and above and could, therefore, be considered to have at least a general level of awareness about the OH approach. Furthermore, 32/53 (60%) of the respondents scored themselves high or very high, suggesting that they had an in-depth understanding about the OH approach. Since one would expect knowledge-based workers, as those in the current study, to be conscious of their levels of awareness about any subject, these self-ratings show that most personnel within the divisions/ departments of MOH, DVS, and KWS studied had a good level of awareness about the OH approach. To determine why this was the case, the study sought to know if the respondents had been sensitized about the OH approach using a yes or no question format (Table-3) . From the analysis, 37/53 (69.8%) of the respondents indicated that they had been sensitized, while 14/53 (26.4%) indicated that they had not been sensitized. A minority of 2/53 (3.8%) did not respond. These findings confirm that the departments/divisions of MOH, DVS, and KWS targeted for the study were well sensitized and aware about the OH approach.
The study further sought to establish the levels to which respondents had played leadership roles in the implementation of the OH approach using a selfscore scale that comprised: 1: Very low, 2: Low, 3: Average, 4: High, and 5: Very high ( Table-4) . From the findings, 16/53 (30.2%) of the respondents scored themselves very low, 5/53 (9.4%) scored themselves low, 21/53 (39.6%) scored themselves average, 9/53 (17%) scored themselves high, and 2/53 (3.8%) very high. Majority of the respondents (42/53 or 79.2%), therefore, perceived the extent to which they had played leadership roles in implementation of the OH approach to be average and below, while the remaining 11/53 (20.8%) felt that they had provided significant leadership in the approach having scored themselves high or very high. The proportion (21/53 or 39.6%) of respondents scoring themselves average is problematic to interpret as it could include several groups: Those who were uncertain about the question; those who chose to remain modest about their levels of involvement in leadership roles; those who could not admit their minimal level of involvement; and those who were genuinely involved to an average extent. Nevertheless, the large proportion (42/53 or 79.2%) scoring themselves average or below suggests that most of the respondents had not played significant leadership roles in promoting the OH approach. This is remarkable considering that 41/53 (77%) of respondents were senior officers within their respective departments with 25/53 (47.2%) of them being at the levels of assistant director and above. This could suggest that leadership involvement in the implementation of the OH approach remains within a narrow spectrum of personnel in core implementing organizations.
The Spearman's rank order correlation was run to determine relationships between respondents' levels of participation in leadership roles in implementing the OH approach, their awareness about the approach, their level of sensitization, and their demographic characteristics. There were no significant correlations between respondents' levels of participation in leadership roles in the implementation of the OH approach and age, length of service, seniority, and academic qualifications. However, there was a moderate and statistically significant positive correlation between the levels to which respondents had played leadership roles in implementation of the OH approach and their level of awareness (R s (51)=0.54, p<0.001) ( Table-5) . Similarly, there was a moderate and statistically significant positive correlation between the levels to which respondents had played leadership roles in implementation of the OH approach and their level of sensitization (R s (51)=0.52, p<0.001). This shows that leaders who were sensitized about the OH approach and those who were more aware about it were more likely to be the ones also playing leadership roles in implementing the approach. These associations underscore the importance of sensitization of leaders in the implementation of the OH approach. Further, there was a weak but statistically significant negative correlation between respondents' levels of participation in leadership roles in the implementation of the OH approach and their gender (1=male and 2=female) (R s (51)=0.29, p=0.023). This reflects a gender imbalance favoring male personnel in playing leadership roles in implementing the OH approach.
To gain deeper insight into the leadership roles that respondents played in implementing the OH approach, they were asked to state this using an open question format and the data were analyzed thematically ( Table-6 ). This question was answered by 34 respondents, most likely those who felt that they were significantly engaged in leadership capacities in implementing of the OH approach. Based on the analysis, 15/34 (44.1%) stated that they had played leadership roles in planning and implementing joint disease preparedness and response activities. A further 10/34 (29.4%) indicated that they had undertaken training and (or) sensitization of personnel on the OH approach. Others reported their participation in setting up of the ZDU (7/34 or 13.2%) and others in advocating for the OH approach (2/34 or 3.8%). The findings show that personnel in target organizations had played OH leadership roles mostly in the areas of planning and implementation of disease preparedness and response and in training and sensitizing staff on the OH approach while a few had been engaged in advocacy or setting up institutional mechanisms for the OH approach.
To complement the data on leadership roles played by respondents, the study asked the latter to state how other leaders had influenced them in implementing the OH approach. This was intended to get a more holistic picture of leadership by examining respondents' perceptions about other leaders.
The results of the thematic analysis are presented in Table-7 . From the findings, 38/53 (53.8%) of the respondents indicated that other leaders had influenced them minimally in the implementation of OH approach. Conversely, 15/53 (28.3%) of the respondents indicated that other leaders in their organizations had given them opportunities to participate in OH approach activities such as conferences and workshops, while 10/53 (18.9%) indicated that other leaders had contributed to their levels of awareness and knowledge about the OH approach. The remarkable proportion (38/53 or 53.8%) of respondents stating that other leaders had influenced them minimally toward implementation of the OH approach compares favorably with the large proportion (42/53 or 79.2%) of respondents who scored themselves average or below with regard to their levels of individual engagement in leadership roles in implementation of the OH approach. These findings further suggest that leadership involvement in the OH approach is limited.
The leadership roles stated by the respondents were supported by the key informants. For instance, asked to explain how as a leader, he was involved in the implementation of the OH approach, one of the key informants related with enthusiasm the role he had played in the formation of the ZDU:
" The key informants underscored more roles that they had played in the implementation of the OH approach. These included: Chairing or participating in various oversight and coordination mechanisms of the OH approach; advocating for policy changes in support of OH approach; overseeing development of curricula and co-teaching programs on OH approach; developing OH workforce through pre-and post-service training; motivating staff and students to embrace the OH approach; simplifying bureaucracy in the collaborating organizations and departments; putting in place structures for continuity of the OH approach; ensuring that all departments were included in the OH approach; and coordinating OH activities of core ministries and partners. One key informant explained how cooperative leadership in OH approach was being exercised through rotational chairing of the ZDTWG, an organ which brings together the core implementing ministries, agencies, academia, private sector, NGOs, and development partners involved in the OH approach in Kenya. He stated that: "The ZDTWG is chaired on alternate basis…one does one year… after a year they switch over.
Before we used to say it is co-chaired but we said responsibility has to land somewhere…and again the other aspect of leadership when a letter goes out they use a common letterhead, signed by the two directors…the whole thing is again is ownership. Who owns this thing …so it does not look like one person owns it …I mean …you know the tag of war we normally have on the resources…"
Another key informant related being a member of the highest governing body of the OH Central and East Africa (OHCEA) that brings together deans/ directors from schools of health and those of veterinary sciences to oversee implementation of the OH approach in institutions of higher learning in the two regions.
" To understand how the various leadership roles influenced implementation of the OH approach, the study asked respondents to score a set of statements on a five-point Likert scale comprising: 1: Strongly disagree, 2: Disagree, 3: Neither agree nor disagree, 4: Agree, and 5: Strongly agree. The responses were analyzed using percentages ( Table-8 ). From the findings, 72.6% of the respondents admitted that leaders in their organizations had embraced the OH approach: 51% agreed and 21.6% strongly agreed, whereas 19.6% were neutral and 7.8% refuted the statement (3.9% disagreed and 3.9% strongly disagreed). Further, 86.3% of the respondents acknowledged that top government leaders were not well sensitized about the OH approach: 45.1% strongly agreed and 41.2% agreed, whereas 5.9% were neutral and 7.9% negated the assertion (5.9% disagreed and 2% strongly disagreed). Further, 36.2% of the respondents were affirmative (28.8% agreed and 3.8% strongly agreed), 44% were neutral, and 23% were negative (9.6% disagreed and 13.5% strongly disagreed) of the statement that leaders in their organizations were actively engaged in sensitizing personnel about the OH approach. Likewise, 36.5% of the respondents affirmed (34.6% agreed and 1.9% strongly agreed), 38.5% were neutral, and 22% refuted (13.5% disagreed and 11.5% strongly disagreed) that leaders in their organizations had influenced personnel to adopt the OH approach.
Regarding leadership and advocacy for the OH approach, 41.2% admitted (35.3% agreed and 5.9% strongly agreed), 35.3% were neutral, and 23% negated the statement (13.9% disagreed and 9.8% strongly disagreed) that leaders in their organizations advocated for allocation of resources for implementation of the OH approach. On leadership and simplification of bureaucracy, 27.4% of the respondents acknowledged (23.5% agreed and 3.9% strongly agreed), 52.9% were neutral, and 9.6% rebutted (9.8% disagreed and 9.8% strongly disagreed) the statement that leaders in their organizations helped to remove bureaucratic barriers to implementation of the OH approach. Concerning leadership and guidance on the OH approach, 32.6% of the respondents admitted (28.8% agreed and 3.8% strongly agreed), 42.3% were neutral, and 25 rejected (17.3% disagreed and 7.7% strongly disagreed) the statement that leaders in their organizations advised and guided personnel on practical implementation of the OH approach. Regarding leadership and creation of team spirit in the OH approach, 32.6% of the respondents affirmed (28.8 agreed and 3.8 strongly agreed), 42.3% were neutral, and 25% refuted (17.3% disagree and 7.7% strongly disagreed) that leaders in The finding from the Likert scores shows that most respondents believed that leaders in their organizations had embraced the OH approach. However, fewer respondents could vouch for their leaders on practical aspects of the implementation of the approach such as sensitizing and influencing staff to adopt the approach, advocating for resources for the approach, simplifying bureaucracy, giving technical guidance, and promoting team spirit with regard to the approach. This is demonstrated by the aggregate cell average of 35% of the respondents who affirmed (29.8% agree and 5.2% strongly agree) the statements on practical leadership roles compared to 42% of those who were neutral and 23% who refuted (12.8% disagree and 10.3 strongly disagree) the statements. The fact that leaders had embraced the OH approach and yet were not sufficiently involved in implementing it is a paradox suggesting existence of other inhibitors to practical implementation of the approach. Such inhibitors could include the lack of sensitization of top government leaders on the OH approach which could be associated with limited resource allocation and a policy environment that does not adequately enable implementation of the approach.
The study sought to understand what could be the most influential leadership roles in the implementation of the OH approach by asking respondents to state their views, and the data were analyzed thematically ( Table-9 ). Views were given by 46 respondents. The analysis shows that 20/46 (43.5%) of them expected successful leaders in the implementation of the OH approach to develop, empower, and motivate personnel. They explained in various ways that this could be achieved through training, mentorship, provision of growth opportunities to personnel, and rewarding them for their success in implementing OH activities. A further 15/46 (32.6%) prioritized planning, organizing, and coordinating OH programs as the most influential leadership roles. Securing and managing resources was seen by 7/53 (15.2%) of the respondents as the most important leadership role for implementation of the OH approach while 4/46 (8.7%) felt that influencing policy was the main role of leaders in the approach.
The influential leadership roles in implementation of the OH approach were supported by the key informants. Most of them asserted that among the most influential leadership roles were first and foremost to gain ownership of the approach, develop a clear vision about it, and then rally others behind the vision. One key informant said:
"You need to be convinced as a leader first before you move on and once you are convinced…you then start pulling others towards the vision". Most key informants further pointed out that leaders charged with implementation of the OH approach had to play the following other roles: Create a working environment for personnel to embrace the OH approach; develop appropriate policies and institutional structures for OH approach; remove bureaucratic barriers between organizations and departments; create awareness about and expand participation in the OH approach; ensure good coordination through clear definition and sharing of roles; provide technical oversight, guidance, and advice on all matters regarding the OH approach; sit in committees and boards on the OH approach; interact with top government leaders; issue authoritative statements on OH issues; build trust; create enthusiasm, promote ownership; manage collaborative leadership; mobilize resources for implementation of OH; and advocate for the OH Table- The findings on influential leadership roles show that personnel are aware of the roles that leaders in their organizations could play to enhance implementation of the OH approach. These broadly include inspirational leadership roles such as developing and motivating staff as well as outcome-or task-oriented roles such as planning and resource mobilization.
Aspects of leadership and implementation of the OH approach 5 (%) 4 (%) 3 (%) 2 (%) 1 (%)
The study further sought to determine how the current leadership and organization structure for implementation of the OH approach could be strengthened using an open question format. Respondents views were analyzed thematically ( Table-10 ). Views were provided by 42 respondents. According to 11/42 (26.2%) of the respondents, expanding stakeholder participation in the OH approach was one of the ways of improving current leadership and/or organizational structure for implementation of the OH. The respondents variously explained that such stakeholder expansion should take into account the following: More technical representation and inclusivity in the ZDTWG including greater involvement of the environment and ecosystem sector; considering establishment of a parliamentary OH committee; and development of clear terms of reference for the OH technical working group that spell out the roles of each player. Further, 8/42 (19%) of the respondents recommended strengthening institutional capacities for implementation of the OH approach including training of personnel from national to county levels on OH approach, establishing a robust central data handling and information sharing platform for the involved sectors, upscaling biosafety levels and accrediting institutional laboratories of involved sectors, increasing human resources capacities of the ZDU, and establishing interoperative surveillance systems for animal and human health.
In addition, 7/42 (16.7%) of the respondents proposed various transformative changes to be made to the ZDU and ZTWG including: Empowering the two institutions through legislation; giving ZDU autonomy; transforming ZDU to a parastatal body; elevating ZDU to departmental level within participating institutions; establishing a OH directorate; and raising ZDU/ZTWG to higher stature such as that of the HIV/ AIDS Control Board. Furthermore, 6/42 (14.3%) of the respondents suggested that OH approach should be devolved to the counties and sub-counties to enhance implementation of OH activities on the ground. Some proposed creation of county OH committees or coordination units and scaling up advocacy with county leadership to seek their support for implementation the OH approach at county levels.
According to 6/42 (14.3%) of the respondents, communication structures among OH stakeholders should be improved taking into account the following aspects: Mechanisms for regular feedback on progress in implementation of the OH approach; establishment of open communication channels; improving communication among ministries; and enhancing joint planning and implementation of programs among ministries. Finally, 4/42 (7.5%) suggested that more government funds should be allocated toward implementation of the OH approach which some proposed could require legislative and policy interventions.
Discussion
The study established that although leaders in the core OH implementing organizations believed in the OH approach, they were involved to an average or low extent in its implementation. Previous studies show that leadership is crucial in creating a strategic climate for implementation and sustainment of evidence-based practices [18] . Leaders also play an important role in improving collaboration across organizations [14, 15] . Furthermore, they act as effective change agents in cross-organizational partnerships [19] . The weak leadership engagement in the implementation of the OH approach demonstrated in the current study, therefore, presents a significant gap in sustainable implementation of the approach.
The study found that top government leaders are still not well sensitized about the OH approach. Harman [20] asserts that successful collaboration typically requires support from political leaders, opinion-makers, and others who control valuable resources and thus give legitimacy to the collaborative process. Inadequate sensitization of top government leaders, therefore, means that buy-in and goodwill for the implementation of the OH approach from top management are weak which could limit access to resources for its implementation.
The study found that, despite existing constraints, leaders in the organizations influenced the implementation of the OH approach in various ways mostly through, planning and overseeing joint disease surveillance and response activities, training and sensitizing personnel on the OH approach, advocating for mainstreaming of the OH approach, and developing institutional structures for its implementation. Capacity building on cross-sectoral leadership skills in the core OH implementing organizations could, therefore, enhance the roles of senior personnel in promoting implementation of the OH approach. This conforms to the assertion of Seims et al. [21] that strengthening of leadership and management skills of health personnel plays an important role in improving service delivery outcomes.
Conclusion
The current study has established that leadership has positively influenced implementation of the OH approach in Kenya in various ways. However, senior personnel in leadership positions are not adequately engaged throughout the organizations in implementation of the OH approach possibly due to factors such as inadequate resources, weak implementation frameworks, or simply inadequate understanding of practical aspects of OH approach. In addition, top government leaders are not sensitized about the approach which could hinder access to resources for implementation of the approach. The study recommends enhancing and widening leadership engagement in the OH approach and scaling up sensitization of top government leaders on the same. In particular, the study recommends that all personnel in leadership positions, both technical and managerial, in the organizations involved in the OH approach should be trained on practical application of the OH approach, given opportunities and resources to support its implementation, and their participation in the approach evaluated periodically as part of their performance contracting.
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